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Abstract 
The stream-rock bryophytes at Cement Creek Turntable, Victoria were examined for bryophyte 
species richness, diversity, growth form and position. Ten mosses and seven liverworts were identi-
fied. Nine growth fonns were described. Most species had mat or mat-like forms and thus were 
removed from the full force of the current. (The Victorian Naturalist 121 (4), 2004, 153-157) 
Introduction 
Little is known about stream-rock 
bryophytes and the role they play in the 
environment. Suren and Ormerod ( 1998) 
investigated species richness, cover and 
community structure of aquatic bryophytes 
in Himalayan streams. They found aquatic 
bryophytes had important ecological roles 
in headwater streams as they reduced tur-
bulence and waterbed velocities, thereby 
aiding the stabilization of microhabitats in 
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ecosystems that otherwise would be unsta-
ble. Muotka and Virtanen (1995) studied 
the distribution of bryophyte species in 
Arctic streams. Glime (1984) and Glime 
and Raeymaekers (1987) examined 
branching patterns of the moss genus 
Fontinalis L ex Hedw. and the effect that 
physio-ecological factors had on reproduc-
tion. They found that sexual reproduction 
was more common in terrestrial environ-
ments than in aquatic environments. 
In Australia, studies on aquatic 
bryophytes have been limited to their role 
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Fig. 1. Growth forms of stream-rock bryophytes. Arrows indicate direction of water flow. 
as habitat for aquatic invertebrates (e.g. 
McKenzie-Smith 1997; Moore 2000). This 
study investigated species richness, diver-
sicy, growth form and position of stream-
ro ck bryophytes at Cement Creek 
Turntable, near Warburton, Victoria and is 
part of a larger study that investigated the 
sexual reproduction and phenology of 
stream-rock bryophytes. 
Study area and methods 
The study site was at the Cement Creek 
Turntable, on the southern slope of Mt. 
154 
Donna Buang, in the Yarra Ranges 
National Park. The park covers approxi-
mately 7 5 000 hectares bounded by State 
Forest and is roughly 69 km north-east of 
Melbourne. The site was within an old 
growth, Cool Temperate Rainforest pocket 
surrounded by Wet Sclerophyll Forest. The 
Cement Creek Turntable is a well-estab-
lished tourist destination with aerial walk-
ways. Cement Creek transects the National 
Park and is relatively fast flowing with 
fluctuating water levels. 
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Table 1. Growth fonn, percentage cover and frequency of stream-rock bryophytes at Cement Creek 
Turntable, Victoria. 
Family Species Growth Mean% Freq 
Form Cover (n=5) 
Bryophyta 
Bryaceae Rosulabryum billardieri Cushion 6 1 
(Schwager). J.R.Spence (erect) 
Hypnodendraceae Hypnodendron spininervium Dendroid 13 3 
(Hook.) Jaeg. and (erect) 
Hypnodendron vitiense Mitt. 
Ptychornniaceae · Ptychomnion aciculare Cushion <1 I 
(Brid.) Mitt (prostrate) 
Lembophy llaceae Camptochaete arbuscula Dendroid 7 2 
(SM.) Reichdt (prostrate) 
Hookeriaceae Achrophyllum dentatum Cushion 10 4 
(Hook. f. & Wils.) Dix (erect) 
Hypopterygiaceae Cyathophorum bulbosum Complanate <I 2 
(Hedw.) C. Muell. 
Thuidiaceae Thuidiopsis farfurosa Weft 5.4 4 
(Hook. f. Wils.) Fleisch 
Sematophyllaceae Sematophyllum homomallum Mat 13 3 
(Hampe) Broth. 
Wijkia extenuata (Brid.) Crum Weft 2 3 
Heptaophyta (leafy) 
Geocalycaceae Heteroscyphus coalitus Thread-like 1.2 3 
(Hook.) Schiffn mat 
Heteroscyphus planiusculus Thread-like 17 5 
(Hook. f. and Taylor) J.J.Engel mat 
Plagiochilaceae Plagiochila retrospectans Nees Cushion (erect) 9.4 4 
Hepatophyta (thallose) 
Aneuraceae Aneura alterniloba (Hook.f. Thalloid mat 8 I 
and Taylor) Taylor and Hook.f. 
Riccardia aequicellularis Thread-like mat <I 2 
(Steph.) Hewson 
Pallaviciniaceae Symphyogyna podophylla Thalloid mat 1.2 3 
(Thunb.) Mont.and Nees 
Hymenophytaceae Hymenophyton jlabellatum Dendroid (erect) <1 1 
(Labill.) Dumort. ex. Trev. 
The study site contained many scattered 
stream rocks with a lush bryoflora. Many 
also bore a small number of fems, particu-
1 arl y Hymenophyllum cupressiforme 
Labill. and Grammitis billardieri Willd. 
Only rocks of homogenous granitic com-
position were examined. All were approxi-
mately the same size, with a diameter of 50 
cm, and represented rocks most common 
to the site. All rocks were completely sur-
rounded by water, and so could not be con-
sidered an extension of the stream bank; 
rather, they were islands. Five rocks were 
examined. This number was determined 
using a cumulative species area curve 
(Andrew and Mapstone 1987). The entire 
area of each rock was intensively exam-
ined to determine species composition, 
position, cover and growth form. Species 
Vol. 121(4)2004 
diversity was calculated as the Shannon 
Index, H'. Determination of growth form 
followed that of Gimingham and Birse 
( 1957) with minor adaptations. 
Results 
A total of 1 7 species from 13 families 
occurred, seven from the Hepatophyta (liv-
erworts) and ten from the Bryophyta 
(mosses) (Table 1). Hypnodendron spinin-
ervium (Hook.) Jaeg. and Hypnodendron 
vitiense Mitt. grew intermingled with each 
other and were treated as one in terms of 
percentage cover and calculation of species 
diversity. Hypnodendron and 
Sematophyllum homomallum (Hampe) 
Broth. had the highest percentage cover of 
the mosses, each 13%, but Heteroscyphus 
planiusculus (Hook. f. and Taylor) J.J. 
Engel, a liverwort, had by far the greatest 
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Table 2. Variation in species -richness and 
diversity (H') of stream-rock bryophytes at 
Cement Creek Turntable, Victoria. 
habitats were further divided, species rich-
ness and diversity was highest on the 
downstream side of rocks and lowest at the 
base of rocks while the sides of rocks par-
allel to the water flow, the upstream sides 
of rocks and the tops of rocks had similar 
values (Table 3 ). Variation in the numbers 
of growth forms followed the same pattern 
(Table 3). 
Rock B' Species 
Richness. 
1 ·2.13 13 
2 1.72 10 
3 1.60 8 
4 1.06 6 
5 1.56 4 
Mean 1.62 8.2 
SD 0.38 3.5 
cover, 17% (Table I). Not surprisingly, H. 
planiusculus occurred on all roe~ while 
most species occurred on only f ~w rocks 
(Table 1 ). Species richness variyo consid-
erably with an average of 8 .2 species per 
rock and a standard deviation of 3 .5 
species (Table 2). Species diversity ranged 
from 1.06 to 2.13, with a m~an of -1.62 and 
a standard deviation of 0.38 (Table 2). 
A total of nine growth forms were identi-
fied (Table 1, Fig. 1). Only two of these 
werelerect and were either dendroid or 
cushion-like. Both habits, h~ever, also 
occurred in prostrate forms (Ty).ble -1, Fig. 
1). Most species had mat or ni~t..'.like forms 
(Table 1) and thus were lar&,~ly removed 
from the full force of the1 ¢µrrent. Only 
three of these, H planiusct!lits, Riccardia 
aequicellularis (Stephn Hewson and 
Aneura alterniloba (Hook. f. and Taylor) 
Taylor and Hook. f. occurred below the 
water line (Table 3), but were not restrict-
ed to this region. Riccardia aequicellularis 
was the only species able to cope with the 
full force of the current on the upstream 
side of the rocks~ Other species on the 
upstream side of the rocks occurred well 
Species richness and diversity above the 
water line was much greater than at the 
water line, which, in tum, was greater than 
below the water line (Table 3). When these 
Table 3. Position ofbryophytes on stream rocks at Cement Creek Turntable, Victoria. +W above the 
water line, WL at the water line, -W below the water line, DS downstream side of rock, T top of 
rock, US upstream side of rock, LS side of rock parallel to flow of water, B base of rock. 
Species +W WL -W Species DS T us LS B 
Bryophyta Bryophyta 
A. dentatum x C. bulbosum x 
C. arbuscula x A. dentatum x x 
C. bulbosum x R. billardieri x x 
H. spininervium x P. aciculare x 
and H. vitiense 
P. aciculare x C. arbuscula x x x x 
R~ billardieri x H. spininervium 
and H .vitiense x x x x 
T. furfurosa x T. furfurosa x x x x 
S. homomallum x x S. homomallum x x x 
W. extenuata x x W extenuata x x x 
Hepatophyta Hepatopbyta 
H. coalitus x H. coalitus x x x x 
H. flabe!latum x H. flabellatum x x x x 
P. retrospectans x A. alterniloba x x x 
S. podophylla x S. podophylla x x x 
A. alterniloba x x x R. aequicellularis x x x x 
H. planiusculus x x X· P. retrospectans x 
R. aequicellularis x x H planiusculus x 
. Total No. Species 16 5 3 Total No.· Species 14 11 10 10 .3 
Shannon Shannon 
Diversity 2.59 1.49 0.9 Diversity 2."5 2.07 2.14 2.12 0 
Total No. Growth Total No. Growth 
Forms 9 4 2 Forms 8 7 6 6 2 
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above the water line, except under flood 
conditions. Only six of the seventeen 
species had erect forms (Table 1 ). These 
always occurred well above the water line, 
except under flood conditions, and were 
either on the top of rocks or extended part 
way down the sides. The weft-like· forms 
occurred predominantly on the sides of the 
rocks parallel to the direction of the cur-
rent, but occurred in other areas as well. 
The thalli were elongated and flexible, 
streaming with the current rather than 
resisting it as occurred with the erect 
forms. 
Discussion 
It is well known that growth form and 
position in the habitat are important to the 
survival of terrestrial bryophytes 
(Richardson 1981 ). There is no reason why 
this should be different for stream-rock 
bryophytes, especially as most of them 
also occur on soil. Indeed, a number of 
studies in the Northern Hemisphere 
(Muotka and Virtanen 1995; Steinman and 
Boston 1993; Suren and Ormerod 1998; 
Virtanen et al. 2001) found a different 
suite of species at different levels on rocks. 
The microhabitat at the base of rocks had 
low species richness but higher cover. 
Communities formed strata and included 
dendroid canopy species and mat-like 
understorey species. The microhabitat at 
the top of rocks supported few species. 
These were semi-aquatic and biomass was 
low. The middle zone was species rich, 
presumably as this zone graded from a 
more terrestrial typ~ habitat to an aquatic 
one, so species occurring at the tops of 
rocks could extend into this area, as could 
species occurring at the base of the rocks. 
In addition, a suite of species peculiar to an 
area also occurred (Muotka and Virtanen 
1995; Virtanen et al. 2001). 
The results of this study were somewhat 
different. Bryophytes colonized almost the 
entire surface area of all rocks examined. 
Lower areas had low species richness as 
occurred in N orthem Hemisphere studies 
but the tops of rocks had comparatively 
high species richness. The types of species 
found at the tops of rocks in the N orthem 
Hemisphere studies (Muotka and Virtanen 
199 5; Steinman and Boston 1993; Suren 
and Ormerod 1998; Virtanen et al. 2001) 
Vol. 121 (4) 2004 
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were similar to those found at the top in 
this study. Canopy-forming species, such_ 
as H. spininervium and H. vitiense, did not 
dominate · the lower areas of the rocks as 
occurred in the Northern Hemisphere stud-
ies, but occurred on the sides or on the tops 
of rocks. The main species that dominated 
the base of rocks in this study wa~ the leafy 
liverwort, H. planiusculus and the thallose 
liverwort A. alterniloba, both· of which 
formed mats. The results of this study con-
cur with those of Moore (2000) for 
Whitehouse Creek at Marysville, Victoria. 
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